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Abstract 
Previous studies on firm s exchange risk exposure overlooked not only the importance of small and medium sized 
firms (hereafter SMEs ) but also the issues on firm location, exchange rate (hereafter ex-rate ) type, and ex-rate 
changes size. Using the model of Jorion (1990) for Korean SMEs from 2007 to 2010, this paper suggests the primary 
results as the followings: (1) Korean SMEs located near the capital, Seoul, are less likely to be significantly exposed 
to ex-rate changes than those located in other regions, (2) Korean SMEs are more likely to be significantly exposed to 
a bilateral ex-rate of KRW against USD than a constructed trade-weighted ex-rate index, (3) Korean SMEs are more 
likely to be significantly exposed to ex-rate changes from September 2008 to May 2009, when the changes are sizable.  
© 2012 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of JIBES University, 
Jakarta   
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1. Introduction 
In the field of international business and economics, it is a widely-accepted theory that volatility in ex-
rate is a risk to firm s cash flow, which is called as exchange risk exposure of firm. By using a partial 
equilibrium analysis, theoretical researches have been successful in proving a firm s exchange risk 
exposure as long as a firm competes with a foreign rival in either domestic or foreign markets (Choi, 
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2010). But, although the theoretical researches have been well-documented, there exists a lack of 
empirical evidence supporting the theory. Most of existing empirical studies conclude that estimating a 
significant relation between ex-rate and firm s returns is very hard. It is reported that about 10-15 percent 
of the total sample firm s returns is significantly related to changes in ex-rate changes (Jorion, 1990; 
Bodnar & Gentry, 1993; Doidge et al., 2006).  
To overcome such insignificant empirical results, various reasons and solutions are suggested. Jorion 
(1990) suggests that estimated exposure parameters should be decomposed into firm s foreign 
involvement factors, such as, foreign sales, since he argues that firm s exchange risk exposure basically 
varies with time as firm s foreign involvements changes. Bartov & Bodnar (1994) stresses that the ex-rate 
changes would not immediately affect firm s returns, so that, estimating time-lagged exposure is 
recommended instead of contemporaneous exposure estimation. The recent studies bring the main 
reasons and solutions into the sample selection issues (Ihrig & Prior, 2005; Choi & Denzau, 2007; 
Bartram, 2008; Choi, 2010). These studies suggest that more appropriate sampling on firms, profitability, 
ex-rate type, and period selection, contributes to estimating statistically significant exposure of firms. 
Taking into account the suggestions regarding sample selection issues, this paper conducts a case study 
of Korean SME s to estimate exchange risk exposure of firm. Since firms are more vulnerable to 
exchange risk as the size of firms is smaller (Hunter, 2005), a case study of Korean SMEs in this paper is 
expected to draw significant estimation results. Also, using the unique data on Korean SMEs, this paper 
can contributes to deriving distinguished implications from previous studies mainly focusing on large 
firms in developed countries specifically.  
2. Literature Review 
In fact, empirical studies using SMEs as a main sample rarely exist in the literature on exchange risk 
exposure of firm. In the context of firm size, big firms are usually analyzed and small firms are only 
considered as a subset analysis. Bodnar & Wong (2000), as the often-cited reference on the positive effect 
of firm size on estimating exchange risk exposure, reveal that large firms have more exposure than small 
firms for US and Japanese firms, respectively. These findings are supported by an intuitive postulation 
that large firms with larger foreign operations tend to be more vulnerable to ex-rate risk than small firms 
with smaller foreign operations. Recently, Doidge et al (2006) also result that large firms are more 
sensitive to currency changes than small firms from 17,000 non-financial firms in 18 countries. 
However, considering actual firm-specific characteristics in terms of risk-hedging ability and the 
dependence on foreign activities, it is highly plausible that smaller firms are more vulnerable to ex-rate 
risk than big firms. Hunter (2005) control for firm size as measured by market capitalization and uncover 
that exposure risk is greater as firm size is smaller. The reason suggested is that small firms have lower 
ability for hedging the risk while big firms use technical strategies that are recommended for risk-hedging, 
such as, operational and financial hedging strategies, rather than small firms. Such characteristic of big 
firms on risk-hedging ability over small firms is confirmed by Bartram et al (2010). Berkman et al (1997), 
in specific, report that 70 percent of their New Zealand sample firms use foreign debt financing, and 65 
percent use foreign operations as a natural hedge. Also, realizing that small exporting firms have greater 
portion of foreign sales to total sales although they have smaller amount of foreign sale than big firms, the 
smaller firms tend to have greater exposure to ex-rate risk. Hutson & Stevenson (2010) and Choi (2010) 
find a negative relation between firm size and exchange risk exposure from a cross-country analysis and a 
case of Korean trade-intensive firms, respectively.  
The empirical work of this paper is closely related to the existing papers regarding sample selection 
issues. However, the analysis and data sets are different. First of all, this paper examines unique data on 
Korean SMEs. Second, a trade-weighted ex-rate index is newly constructed for Korean SMEs in order to 
862   Sunghee Choi /  Procedia - Social and Behavioral Sciences  65 ( 2012 )  860 – 866 
compare with a standard bilateral ex-rate. Third, this paper examines three exposure backgrounds: (1) 
region a firm is located in, (2) ex-rate type, and (3) size in ex-rate changes.  
3. Data and Methodology 
As the core database source for sampling firms, the NICE Information Service (formerly called as 
Kisinfo before the M&A year of 2010 and then has changed into the name of KISVALUE, 
www.kisvalue.com) is used. KISVALUE is known as a leading credit-rating agency in Korea as well as 
the most widely-used firm-level data source (e.g., Ahn et al., 2008; Choi, 2010).  
The criterion for defining SMEs in Korea is the code No. 2 of the SME Act, Rep. of Korea regulating 
that SME should be either with employees under 300 or less than 8 billion Korean Won (KRW) 
capitalization from 2007 to 2010. Under the SME criterion, I only select the firms when their headquarters 
and main factories are located in top 7 regions, Seoul, Gyeonggi, Gyeongnam, Incheon, Daegu, 
Gyeongnam, and Busan since the firms located in other regions have trivial ratios of foreign trade (See 
Table 1) that are lower than 0.0383 of the miscellaneous regions.  
Table 1. 4-year average foreign trade ratio by region: 2007-2010  
Ranking Region 4-Year Average Foreign Trade Ratio 
1 Seoul 0.2851 
2 Gyeonggi 0.187 
3 Gyeongnam (+Ulsan) 0.0709 
4 Incheon 0.0475 
5 Daegu 0.0474 
6 Gyeongbuk 0.0464 
7 Busan 0.0445 
8 Misc. 0.0383 
9 Jeonnam 0.0381 
10 Chungnam 0.0363 
11 Jeonbuk 0.0354 
12 Gangwon 0.0296 
13 Gwanju 0.0285 
14 Chungbuk 0.0283 
15 Daejeon 0.0250 
16 Jeju 0.0117 
Sum of regions 1 
Note: Data is from Korea International Trade Association (www.kita.net). The regions near the capital are shown in bold italic print, 
and the selected top 7 regions with higher international trade ratio than the misc. are highlighted by shadow.  
For the ex-rate data, this paper uses the weekly bilateral ex-rates between foreign currencies and 
Korean Won (hereafter KRW) from the Economic Statistics System provided by Bank of Korea 
(www.ecos.bok.or.kr). Also, a region-specific ex-rate is constructed to be compared with a bilateral ex-
rate. I construct an index called as RSI by weighting bilateral ex-rates of the primary foreign trading 
partners with the selected firms located in top 7 regions as follows: 
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RSI = i(TAki)EXi/( iTAi)                                                 (1)  
, where TAki is the annual amount of trade between the region k and the foreign country i from Korea 
International Trade Association (www.kita.net), and EXi is the nominal weekly bilateral ex-rate 
between each foreign currency i and KRW. All the bilateral ex-rates are allowed for constructing RSI as 
long as any foreign countries are included in top 10 trading-partners list for each region. 
The empirical model for estimating firm-level exchange rate exposure is the following model (2), 
which is introduced by Jorion (1990):   
Rit = 0i + 1i × EXt + 2i × Rmt + it                                 (2)  
, where Ri represents the weekly rate of return on firm i s common stock, EX represents the weekly 
change in ex-rate, and Rmt is the weekly market returns to eliminate the spurious effect on a firm s 
return (Bodnar and Wong, 2000). Two types of exchange rates are used: a bilateral exchange rate of /$ 
and a constructed RSI. For the representative equity market, the Korea Composite Stock Price Index 
(KOSPI) is used. Thus, exchange risk exposure for firm i is measured by estimating the parameter, 1i. 
The entire sample period is from Jan. 2007 to Dec. 2010, and the sub-period is from Sep. 2008 to May 
2009. The sub-period is for testing the time when exchange rates excessively fluctuate as Fig. 1 
demonstrates.    
Fig. 1. Exchange rate changes from the sample period 
4. Empirical Results 
I estimate the coefficient 1i in the model (2) for the selected Korean SMEs sample from 2007 to 2010 
and summarize the number of significantly estimated 1 for ex-rate type and location. So, the number of 
significantly exposed firms is recognized by the number of significantly estimated 1 for the sample firms 
at 10%, 5%, and 1% level. Overall, 230 SMEs in the selected 7 regions are significantly exposed to 
changes in the rate of /$ (sum of the numbers in the row of /$ =91+74+12+13+17+9+14), and 212 
are significantly exposed to RSI changes (sum of the numbers in the row of 
RSI =83+69+14+11+12+8+15). Compared to about 15% of significantly exposed firms in prior studies, 
about 25% in this paper is certainly improved. 
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Table 2. Empirical results: Difference in exchange risk exposure of Korean SMEs by region, ex-rate type, and ex-rate change size  
Note: Numbers in brackets are for the sub-period analysis. The near-capital  regions are shown in bold and italic print.  
For the exchange rate data, this paper uses the weekly bilateral exchange rates between foreign 
currencies and Korean Also, in terms of ex-rate type, it is revealed that the number of significantly 
exposed Korean SMEs slightly increases when estimating with /$. This finding implies that Korean 
SME s foreign operations more depends on USD or USD-relevant currencies. But, for the specific regions, 
the firms located in Gyeongnam and Busan are found to be significantly exposed more to RSI.  
Regarding firm-locations, it is found that more firms are significantly exposed to ex-rate changes when 
they are located in Seoul and Gyeonggi compared to the firms in the rest of the regions. Seoul has the 
largest number of significantly exposed firms to /$ (=91) and RSI (=83), and Gyeonggi has the second 
largest numbers, 74 and 69. However, when considering the percentage of significantly exposed firms out 
of total, about 25% of the firms located in Seoul, Gyeonggi, and Incheon, are significantly exposed 
whereas about 35% in non-capital regions are significantly exposed. So, the underlying fact is that firms 
located in the capital regions, Seoul, Gyeonggi, and Incheon, are less likely to be significantly exposed to 
ex-rates than the firms located in non-capital regions.  
Lastly, the sub-period analysis reveals that the number of significantly exposed firms increases during 
the sub-period for all the regions as Table 2 indicates the numbers in brackets. In case of Seoul, 95 firms 
are significantly exposed to /$ changes during the sub-period, which is 4 more during the entire period. 
5. Concluding Remarks 
By suggesting unique findings on exchange risk exposure of Korean SMEs, this paper successfully 
concludes that firm s exposure differs by firm location, ex-rate type, and ex-rate changes size.  
The first unique finding is that about 35% of the total Korean SME sample firms are significantly 
exposed to ex-rate changes. This percentage is higher than previous studies, implying that sampling on 
SMEs contributes to estimating significant exposure of firm. The second finding is that a bilateral ex-rate 
of KRW against USD is better for estimating significant exposure of most Korean SMEs. But, more firms 
in Gyeongnam and Busan are significantly exposed to RSI changes. The third finding is that the number 
of significantly exposed firms lowers when the sample firms are located in or near the capital regions 
compared to when the firms are located in non-capital regions. Lastly, from the sub-period analysis, it is 
found that the number of significantly exposed Koran SMEs increases from September 2008 to May 2009, 
when the ex-rate changes are sizable. 
These findings encourage in-depth discussion on the importance of risk-hedging ability since firm-size, 
firm-location, ex-rate changes size are implicitly related to the ability. Thus, as Choi & Jiang (2009) 
discussed, various strategies for hedging exchange exposure risk are essential for all the corporate 
Region No. of significantly 
exposed firms Seoul Gyeonggi Gyeongnam Incheon Daegu Gyeongbuk Busan 
/$ 
91 
[95] 
74 
[88] 
12 
[19] 
13 
[14] 
17 
[21] 
9 
[10] 
14 
[19] Ex-rate 
type 
RSI 
83 
[84] 
69 
[73] 
14 
[20] 
11 
[12] 
12 
[18] 
8 
[9] 
15 
[18] 
No. of total sample 
firms 371 281 43 51 32 29 39 
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managers and policy makers in open economies to reduce economic uncertainties. For further studies, the 
effect of hedging strategies on reducing exchange risk exposure needs to be evaluated with consideration 
of alternative control variables, such as, bond return (Krapl & O Brien, 2012).  
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